In Kenya, laparoscopic surgery is gradually being accepted by gynaecologists and general surgeons. The conversion from total abdominal hysterectomy to laparoscopic assisted vaginal hysterectomy for benign uterine pathology is now becoming more popular amongst gynaecologists and patients. With time laparoscopic assistance during hysterectomy will become the norm.
INTRODUCTION
Hysterectomy has traditionally been performed by the abdominal route (TAH). In the presence of significant uterine prolapse, the vaginal route (VH ) has been the preferred option (1) .
As recently as 15 years ago, in the United States of America upto two thirds of all hysterectomies were still being performed by laparotomy (2) . In large scale studies by Dicker et al.(1) and Wilcox et al. (2) only 30% of hysterectomies were performed vaginally.
Over the last 10 years, with the advent of advanced optics, technology developments, instrumentation and increasing confidence and surgical experience in laparoscopy, several newer options are being considered, constantly, re-evaluated and increasingly being accepted as the norm (3) . There has been a marked increase in the use of laparoscopic access and assistance to carry out abdominal surgery, including hysterectomy (3) . Since, Harry Reich in 1989 reported the first laparoscopic assisted vaginal hysterectomy, many centres worldwide have described their experiences with the use of laparoscopic access in performing hysterectomy, varying from the laparoscopic assisted vaginal hysterectomy (LAVH) to the total laparoscopic hysterectomy, (TLH), and the laparoscopic subtotal hysterectomy (LSH), (4) . Fernandez et al. in 2000 reported a major decline in the rate of abdominal hysterectomy in favour of the laparoscopic assisted vaginal hysterectomy (5) .
Laparoscopic assisted vaginal hysterectomy is associated with less morbidity and many centres are now reporting an increase in such procedures, replacing total abdominal hysterectomy (4, 5) .
There are distinct advantages for the patient when a hysterectomy is done either vaginally or with laparoscopic assistance, rather than abdominally. The vaginal component is almost entirely extraperitoneal with minimal manipulation of the bowel, hence less post operative ileus. Patients are able to ambulate earlier, recover faster,with less incidence of thromboembolism, and therefore can be discharged from hospitals sooner, with obvious cost savings(5).
Raju and Auld in their randomised prospective study demonstrated a shorter hospital stay (3.5 vs 6 days) and shorter convalescence (3 vs 6 weeks) for those undergoing laparoscopic assisted vaginal hysterectomy compared to the abdominal approach (6) .
In Kenya, since May 2000, there has been a shift of options and several consultants (Obstetricians and Gynaecologists) in private practice, are opting for LAVH in selected cases, instead of the total abdominal hysterectomy. The full potential and acceptability of changing the norm has yet to be realised. In this paper an initial experience with laparoscopic assisted vaginal hysterectomy over a three year period is presented.
MATERIALS AND METHODS
A retrospective case analysis of all laparoscopic assisted vaginal hysterectomy's done at the Aga Khan Hospital, Nairobi, between May 2000 and December 2003 was conducted.
All cases whose records were incomplete or not obtained, and those lost to follow up were not included in the study. Cases undertaken at the Nairobi Hospital, Avenue Hospital, Aga Khan Hospital, Mombasa, the Nairobi Womens Hospital, M P Shah Hospital, Coast Province General Hospital, and the Kenyatta National Hospital were excluded, since they were occassional and follow up was a constraint.
At the Aga Khan Hospital, Nairobi a standard Karl Storz tower consisting of two Sony 21 inch monitors, a Trican SL Pal Camera, a Xenon 300 light source, and electronic endoflator, an Autocon 350 high frequency diathermy unit and a Unimat aquapurator were used for all the cases.
In theatre, under general anaesthesia, patients were cleaned and draped. Aseptic catheterization was undertaken routinely, and an examination under anaesthesia performed to determine, uterine size, position, mobility and the presence or absence of any adnexial pathology.
The procedure of laparoscopic entry for all the cases was standard. Initial pneumoperitoneum was created via a verres needle through an intra umbilical vertical stab incision. The initial CO 2 insufflation pressure was maintained at 25mmHg and the flow rate of 1 litre per minute. Once an adequate and tense abdominal distention was obtained, a 10 mm trocar was inserted through the umbilical port. A 0° or 30° 10mm laparoscope was then inserted, and subsequently the intra abdominal pressure was reduced and maintained at 15mm Hg and the flow rate increased to 20 litres/minute.
All secondary trocars (5 mm) were introduced strictly under direct vision. Initially the upper abdomen, the mid abdomen and the pelvis were inspected, and any underlying pathology, noted. Any adhesions, were released by sharp dissection. The operative technique for LAVH started by cauterization, with bipolar coagulation and sharp dissected of the round ligament, fallopian tubes, ovarian ligaments and the broad ligaments bilaterally upto the level of the uterine arteries. In some cases a harmonic scalpel was used for the same.
The uterovesical fold of peritoneum was then identified, dissected and the bladder was adequately reflected caudally. All attempts were made to reflect the posterior peritoneum off the cervix by sharp dissection after the uterosaccral ligaments were transected. Upon completion if the uterine arteries were well skeletonised, they were sutured laparoscopically, using intracorporrhoeal sutures, if not, at this stage, the laparoscope was removed and the abdomen was deflated. After adequate vaginal retraction the anterior and posterior vault were opened. Subsequently, the cardinal ligaments identified, clamped, and ligated.
If the uterine arteries were not tackled laparoscopically, they were then identified, clamped and ligated at this stage. The uterus thus being freed, was delivered vaginally. Uterine extraction was assisted by (vaginal) myomectomy of upto 8 Fibroids in four cases. The vault was then closed vaginally after ensuring adequate haemostasis. The abdomen was subsequently reinflated and a second look laparoscopic inspection undertaken. A generous lavage, was undertaken to confirm adequate haemostasis. In some cases peritonization of the vault was undertaken laparoscopically using intracorporhoeal sutures. However, this was not routine. The ureters were visualised bilaterally for adequate peristalsis. The CO 2 gas was once again released, and the secondary ports removed under vision. The 10 mm umbilical port and laparoscope were also removed under direct vision. The bladder was catheterized to ensure clear urine, and a rectal examination was performed routinely. All ports of 10mm and larger had the rectus sheath closed separately by interrupted sutures.
The records and clinical data for the procedures, including operative times, complications and follow up were adequately maintained on a Toshiba Satellite 4070 CDS laptop computer.
RESULTS
In the above period between May 2000 and December, 2003, 20.6% of all laparoscopic surgery cases undertaken were LAVH (Table 1) . Of the 229 cases of LAVH performed at all the hospitals, 149 of the LAVH performed at the Aga Khan Hospital, Nairobi (65.0%) were reviewed for the purposes of the study.
The case load increased from three cases in 2000,when the principal author relocated his practice from Mombasa ( May 2000 ), to 71 in 2003. By January 2003, several other Consultant Obstetrician and Gynaecologists who had developed significant skills, were performing cases on their own, and these cases have not been included in the case review, since adequate data was not availed, for the purpose of this paper. Of all the cases undertaken, 51.0% of the patients were in the 46 to 50 year age bracket, while 93.9% were para 2 and above (Table 2) . It is worthwhile to note that 137 cases 91.9% were para 3 and below. In these patients generally, vaginal descent of the uterus, facilitating a vaginal hysterectomy only, is limited. It is therefore the laparoscopic component of the procedure, that creates the descent so required in order to complete a laparoscopic assisted vaginal hysterectomy. The operating times for the laparoscopic assisted vaginal hysterectomy varied from 45 minutes to 245 minutes, with 58.3% of the procedures being done between 91 and 120 minutes (Table 5 ). During the learning curve phase of the procedures undertaken, the procedures were generally longer, but as surgeons acquired the necessary skills, and as the " team " work became established and apparent the procedures were relatively shorter, and the time taken for the procedures, became shorter. Uterine size, was recorded by the pathological weights of the specimens (Table 6 ). The smallest uterus weighed 82 grams and the largest being 1269 grams. Fifty seven percent of the uteri weighed between 251 and 500 grams. Vaginal delivery of large uteri was assisted by vaginal enucleation of uterine fibroids, bisection and in one case a laparoscopic myomectomy.
Hospital stays varied from two nights in 142 of the 149 patients (95.3%) to four nights in six patients, while one patient with a delayed recognition of a bladder injury spent 29 days in hospital. There were no cases converted to a TAH intraoperatively, as result of a difficult procedure. Laparotomy was undertaken in five patients intra operatively due to a recognised complication (bladder injury or rectal injury), (3.4%), and two additional patients underwent laparotomy after day seven (1.3%) as a result of a delayed complication, one with intestinal obstruction resulting from post site herniation of the small bowel and one from a delayed diagnosis of a bladder injury. One patient had the LAVH postponed due to ventricular fibrillation on induction of anaesthesia, two patients had " small " bladder tears which were repaired laparoscopically by intracorporrhoeal (laparoscopic) suturing, one patient had a laparotomy on day three, for an intra abdominal bleed, and two patients had exploration of the umbilical port site after day seven, for omental evisceration. (10) . Although vaginal hysterectomy can produce excellent results in experienced hands, it does not allow the facility to precisely define and deal with any potential intraabdominal pathology (10) .
In Kenya, Parkar et al. reported the first cases of LAVH (11) . The outcomes of 149 cases of locally performed LAVH were analysed, in this paper.
Trehan in 2002, noted that patients could be possibly discharged considerably earlier than was the norm for hysterectomies and reported a total of 117 cases of overnight stays in a series of 265 hysterectomies performed (12) . In his series 4.5% suffered some complications which included a Richters hernia, secondary bleeding, subrectus haematoma and one conversion to TAH for a large fibroid. In our series, 95.3% of our patients spent two nights in hospital, and complications encountered in 8.7% of the cases undertaken. These included bladder injury, bowel injury, one case of ventricular fibrillation on induction of anaesthesia, one case of delayed intra abdominal bleed, omental evisceration through the umbilical port, and in one case intestinal obstruction following a port site herniation. Garry noted that although laparoscopic surgery had a tremendous potential, a known intraoperative complication rate of between 1% to 10% has been documented in various Journals(13). Brosens et al. reported that bowel injuries during laparoscopic surgery range from 1 in 1652 procedures to 1 in 280 procedures, and are dependant on the level of surgical expertise. It was also noted that adhesions from previous surgery, pelvic infections and endometriosis predispose to injuries (14) . Miranda et al. in 2000 reported one major vessel injury, two intestinal injuries (0.2%), one anaesthetic complication and two urinary tract injuries (0.2%) in a series of 1649 operative laparoscopies (15) .
Our case load was obtained from a pool of consultants, who have been receiving regular training in laparoscopic surgery. Although our initial operating times were higher, as more and more procedures were performed, and surgeons acquired sufficient skills, the operating times shortened and complications encountered became fewer.
Trehan in his series reported his mean operating time to range from 55 to 205 minutes (12) . Richardson et al.(16) and Summit et al.(17) reported operating times for LAVH to be 125 minutes compared to 51 minutes for vaginal hysterectomies. Similarly the mean operating times for TAH was 75 minutes compared to 126 minutes for the LAVH group (16, 17) . In our series, operating times were between 45 to 245 minutes.
In 58.3% the operating times were between 91 to 120 minutes. The factors that contribute largely to longer operating times include the inclusion of adjunctive procedures, gross pathology, and the laparoscopic re-evaluation after vault closure (17) . This includes an extra few minutes for adhesiolysis, excision of peritoneal endometriosis, or ovarian cysts and vault bleeding.
Najia et al. (18) reviewed 99 hysterectomies, 92 of which were done by the vaginal route. There was no significant prolapse in 78% of the patients. It was recommended that a preliminary laparoscopy should be encouraged in all patients so as to enable adequate selection and to remedy any existing intraabdominal pathology. In our review no significant prolapse was evident in any of our patients, and laparoscopy was performed routinely pre and post vaginal intervention. In two cases laparoscopic myomectomy with morcellation was undertaken to reduce the uterine size prior to commencing the LAVH procedure. Kovak et al. recommended that the role of a preliminary laparoscopy for any suspected contra indication to the vaginal hysterectomy should never be understated (19) .
Johns et al. (20) showed a major complication rate of 1.7% for LAVH, 2.5% for abdominal hysterectomy and 1.0% for the vaginal hysterectomy(21). Brechin et al. undertook an evaluation of 505 LAVH in Scotland. Although the uptake of laparoscopic assisted vaginal hysterectomy overall in Scotland was relatively low, with only a few Surgeons performing majority of the procedures, patients satisfaction with the procedure was extremely high and the complication rates of 18.2% primarily on account of post operative infections were noted (21) . Una Fahy et al. (22) reported in a comparism of convalescence in women following LAVH and following TAH in 72 patients that the physical functioning scores (5F36) were similar both pre operatively and at one week after the operation, in women who had an LAVH (n=35) and in those who had the conventional TAH (n=37). However six weeks after the operation, women who underwent a LAVH had significantly higher physical functioning scores (26, range 19 -30 vs 22, range 14 -30; p = 0.041) and significantly less reduction in physical functioning scores relative to the baseline than in the conventional hysterectomy group (3% vs 13%; p = 0.031) (22) .
In our series patients were routinely discharged when they no longer required intramuscular or intravenous analgesia were ambulatory, were tolerating their diets adequately and were voiding spontaneously. Mehra et al.(23) documented the comparison of vaginal (vaginal hysterectomy) TAH and LAVH in 663 patients undergoing hysterectomies for various indications over a three year period. The estimated blood loss was significantly low in the LAVH and vaginal hysterectomy group. The operating time was longer in the LAVH groups than for the TAH groups which in time was longer when compared to the vaginal hysterectomy group. Complications were 31.3%, 13.7% and 12.3% in the TAH, LAVH, and vaginal hysterectomy groups respectively. The length of stay in the hospital was found to be least for LAVH and greatest from TAH (P=0.001). The total costs for all three types of hysterectomy were not significantly different (P> 0.05). Women in the laparoscopic assisted vaginal hysterectomy and vaginal hysterectomy groups recovered sooner (16.4±3.4 and 18±4.2 days respectively) than those in the TAH group (30.8±7.2 days) (P=0.001) (23) .
CONCLUSION
In Kenya, the full potential of laparoscopic surgery has yet to be realised, and the conversion from TAH to hysterectomy with laparoscopic assistance is still not adequately accepted. Obura (24) classified Gynaecologists performing minimal access surgery into level O (those who do not practice minimal access surgery) level I (performing diagnostic procedures, minimal adhesiolysis, BTL, aspiration of simple ovarian cysts, and ovarian biopsies; Level II, (performing minimal access surgery for ectopic pregnancy, moderate adhesiolysis, tuboplasty, ovarian drilling, salpingo -oopherectomy, moderate endometriosis surgery) and level III (performing minimal access surgery for myomectomy, LAVH, TLH, extensive endometriosis, and pelvic Iymph node clearance). Obura (24) concluded that although the majority of respondents had a positive attitude towards minimal access surgery, only 6.3% were performing level III procedures.
